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hitman v. American Trucking Associations, Inc., is understood by advocates and commentators across the political spectrum to hold that the U.S. Environmental Protection Agency (EPA) may not consider costs when setting National Ambient Air Quality Standards (NAAQS) under the Clean Air Act.
1 This decision was lauded by protection-oriented groups as a major victory for public health and the environment, and severely criticized by regulated industry and anti-regulatory groups for imposing burdensome costs in pursuit of unrealistic levels of environmental safety.
2 Both sides therefore seem to agree that were the EPA to engage in cost-benefit analysis of its proposed air quality standards, the results would be more industry-friendly and less environmentally protective.
The standard reading of Whitman, and its implementation by EPA, gives rise to two interrelated pathologies. We call the first the stopping point problem. Frequently, the complete elimination of public health risks from pollution could be accomplished only by banning all emissions. Such stringent standards would lead to widespread social dislocation that even strongly pro-environmental commentators regard as undesirable. 3 But when costs cannot be considered, it is difficult to justify any stopping point other than zero. The result is an elaborate obfuscation of the true risk, health-health, and environment-environment trade offs may be in some sense inevitable, as the economist reminds us, but they are regrettably so.").
reasoning underlying the agency's decision, undermining core values of the administrative state.
The second problem, which we refer to as the inadequacy paradox, arises because, contrary to the conventional account, the requirement that EPA set the NAAQS without considering costs has not led to more stringent environmental standards. We examine the regulatory impact analyses conducted for the most recent NAAQS rulemakings and find that, in all of the cases where the relevant data is available, the standards set by EPA were less stringent than those that would have resulted from the application of cost-benefit analysis. 4 Ironically, by eliminating costs from EPA's calculation, American Trucking promoted environmental standards that imposed sub-optimally low costs on industry. And the application of cost-benefit analysis, a methodology that remains suspect in many environmentalist circles, 5 would have resulted in cleaner air. We argue that health-based standards should never be less stringent than the standards determined by costbenefit analysis, thereby solving the inadequacy paradox. The central justification for health-based standards is that the level of regulatory protection should not be compro-4. EPA prepares regulatory impact analyses (RIAs) for the NAAQS, even though they do not formally consider them during the rulemaking process. Throughout this Article, we assume that these analyses would not be substantially different in a counterfactual situation where they were used as the basis for the final rulemaking. We were unable to undertake this analysis for the carbon monoxide standard because no RIA was performed during the most recent review of the carbon monoxide standard in August 2011. mised by cost considerations. The current status quo turns this argument on its head, producing health-based standards that are less stringent than those that would result had cost been properly considered. American Trucking should not be interpreted as standing in the way of using cost-benefit analysis as a regulatory floor. Implementation of this alternative reading would also relegate the stopping point problem to the background because cost-benefit analysis would frequently be the operative principle used by the agency to set the NAAQS.
I. Approaches to Environmental Standard Setting
The major U.S. environmental statutes contain three principal approaches for determining the stringency of environmental protection: cost-benefit standards, feasibility standards, and health-based standards. Cost-benefit analysis, in its most general form, places both costs and benefits along a common metric and supports the standard that maximizes net benefits (the difference between benefits and costs). 6 As practiced in the United States over the past several decades, cost-benefit analysis is grounded on a welfare economic conception of social good and measures net benefits through preference satisfaction, determining the desirability of a policy based on values assigned by those who are benefited and burdened by that policy. 7 Uncertainty and risk are dealt with through a rational utility maximization framework based on expected outcomes, taking account of risk aversion when appropriate.
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There is a lengthy and contentious literature on costbenefit analysis and its normative desirability. is indeterminate, includes questionable moral assumptions, and divorces rulemaking from the democratic process.
Critics of cost-benefit analysis have themselves been frequently criticized for lacking a normatively attractive alternative.
13 One response they have offered is feasibility standards, the second major approach to setting environmental regulation. Professor David Dreisen, a strong advocate of feasibility standards, defines them as requiring "stringent regulation" subject to constraints on "physically impossible environmental improvements" and standards "so costly that they cause widespread plant shutdowns." 14 Professors Eric Posner and Jonathan Masur recently offered a persuasive argument that feasibility standards are normatively undesirable because they lead to "significant problems of over-and underregulation." Health-based standards, the subject of this Article, are the third principal approach to determining the stringency of environmental regulation. These standards seek either the entire elimination of a public health risk or, failing that, the achievement of what is deemed to be an acceptable level of risk. 16 They thus differ from cost-benefit standards because they do not (explicitly) trade off health improvements against competing social priorities such as costs. They differ from feasibility standards because they are not constrained by what a particular industry could achieve without going out of business.
II. Stopping Point Problem
When setting the NAAQS, EPA faces choices that it cannot resolve on health considerations alone. These decisions require the agency to identify a stopping point for regulatory stringency: a limit to the percentage of the population that will be protected; a level of scientific uncertainty about exposure-health relationships that will be tolerated; and the minimum health effect that will be deemed acceptable. Because the agency can take only health into consideration, it cannot undertake the balancing of competing factors that is inevitably required to answer these questions.
Under the Clean Air Act, EPA is directed to set both primary and secondary NAAQS based on a "criteria" document that analyzes the most current scientific infor- mation on the air pollutant. 17 The primary NAAQS must be set at the level "requisite to protect the public health" with an "adequate margin of safety." 18 The secondary NAAQS must be set at the level "requisite to protect the public welfare from any known or anticipated adverse effects associated with the presence of such air pollutant in the ambient air."
19 NAAQS are set uniformly across the entire country. 20 The prohibition on the consideration of costs in the setting of the NAAQS is longstanding, dating back to the D.C. Circuit's 1980 decision in Lead Industries Association v. EPA. 21 The court reasoned there that if Congress had intended for EPA "to be concerned about economic and technological feasibility, it [would have] expressly so provided."
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In its very first NAAQS proceeding, EPA set the standard decisionmaking template that has remained in place for nearly four decades. In 1978, EPA set the NAAQS for lead, adopting a threshold-based approach that sought to establish "a safe level of total lead exposure."
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To find the threshold, the agency engaged in a "critical population-critical effect" inquiry, designed to protect the most sensitive individuals from the harmful effect occurring at the lowest concentration. The logic was that if the most sensitive population was protected, everyone else would be protected as well. EPA's analysis contained three principal steps. The first identified a critical effect within a critical population, the second linked that effect with an ambient environmental concentration, and the third identified an averaging methodology for environmental monitoring.
For the first step, EPA chose young children, between the ages of one and five, as the critically sensitive population, and lead-induced elevation of erythrocyte protoporphyrin ("EP elevation") as the critical effect. 24 For the second step, EPA first determined a lead level in blood above which the critical population would suffer from the critical effect, settling on 30 µg/dL. 25 dL. 26 EPA found that the necessary target mean population blood lead level to achieve this goal was 15 µg/dL.
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EPA selected an air-to-blood ratio of 1 to 2, meaning that a 1 µg/m 3 increase of the level of lead in air increases the level of lead in blood by 2 µg/dL. 28 Lead in blood comes not only from exposure to lead in air, but also to lead exposure from non-air sources, such as children ingesting paint chips. 29 So, EPA subtracted the concentration attributable to non-air sources from the total permissible concentration. EPA selected 12 µg/dL as the non-air source contribution to use in the determination of the NAAQS. Subtracting 12 µg/dL from 15 µg/dL left 3 µg/dL as the allowable airborne lead contribution in the blood, which was then divided by 2 (the air-to-blood ratio) arriving at 1.5 µg/m 3 as the maximum permissible concentration of lead in air.
At each of these decision points, a higher level of safety could have been achieved. Consider the definition of safe blood levels. To arrive at the target mean, the agency acknowledged that blood lead levels vary across a population and set the mean level so that 99.5% of the population would fall below critical threshold. But the selection of 99.5% represents a choice. The agency instead could have selected 99.9%, or 90%, or any other arbitrary stopping point. At the level selected by EPA, the vast majority of the population, of course, was protected. But 0.5% of the population was not. EPA found that in the population of "children in central urban areas where air lead was at the standard level," 20,605 children would end up with levels of lead in blood above 30 µg/dL.
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The agency's other decisions in setting the lead NAAQS have a similar feature. The blood lead level attributable to non-air lead sources is an example. Some of the studies cited by the agency found that the non-air contribution was as high as 14.4 µg/dL. 31 If EPA had selected that value, holding all other parameters constant, 0.6 µg/dL would have been the allowable increment from air sources. With a 1:2 air-to-blood ratio, the standard would be 0.3 µg/ m 3 , five times more stringent than the standard that was eventually adopted. The EPA could also have chosen other, more protective critical population or critical effects. For example, a more sensitive population would probably have consisted of even younger children (perhaps newborns) or children with an additional condition complicating their situation (such as infants suffering from iron deficiency or malnutrition diseases).
32 Each of these alternative populations could have served as a basis for setting the ambient lead standard. At each stage of its decisionmaking, the agency was faced with choices that would have justified a more stringent standard. If the only relevant factor under consideration was reducing health risks from lead exposure, EPA would have selected a more stringent standard. Some countervailing factor must have influenced that agency's decision, but what that factor is cannot be discerned from the administrative record.
This same problem continues to be present. Indeed, in recent rulemakings, the agency acknowledged this difficulty, recognizing that it is required to perform an inquiry that gives it inadequate criteria for a final decision. For example, in setting the 2008 lead standard, EPA recognized that with regards to IQ loss in children, "there are currently no commonly accepted guidelines or criteria within the public health community that would provide a clear basis for reaching a judgment as to the appropriate degree of public health protection that should be afforded." 33 Similarly, in the sulfur dioxide final rule, EPA acknowledged that with regards to the level of exposure, "there is no bright line clearly mandating the choice of level within the reasonable range proposed," but rather the "choice of what is appropriate within this reasonable range is a public health policy judgment." 34 The essence of what EPA calls a "policy judgment" is deciding how many individuals will be left unprotected. Of course, if only public health considerations were relevant, protecting more would always be better. And without considering the non-health consequences of a rule, such as the compliance costs, any decision to leave part of the population unprotected is essentially incoherent.
EPA currently treats each of the six contaminants subject to the NAAQS as non-threshold contaminants. For such contaminants, it is easy to see why EPA cannot make a coherent choice on the basis of health considerations alone. But, as demonstrated above, the problem is not confined to non-threshold contaminants. In 1978, EPA treated lead as a threshold contaminant. Even for pollutants assumed to have a threshold, no non-zero standard would protect every person with absolute certainty. So even for these pollutants, the agency is left with no option but to decide what proportion of the population to place beyond the threshold, exposed to a public health harm. And there is no coherent way to perform this inquiry if health is the only factor that the agency can consider.
In the American Trucking litigation, the D.C. Circuit recognized the nature of the stopping point problem and found that EPA lacked guidance for how to determine "how much is too much" pollution under the NAAQS. unconstitutional. 36 The Supreme Court rejected the D.C. Circuit's holding that the NAAQS health-based standard provided the agency with an unconstitutionally broad delegation of power. 37 There is much to recommend in the Court's fairly circumspect interpretation of the nondelegation doctrine, given the reality that in a complex society, substantial discretion for administrative agencies is a necessary fact of life.
The real problem is not the lack of guidance from Congress, but that EPA finds itself actively forbidden from engaging in the kind of balancing inquiry that it must undertake to set any level above zero for non-threshold pollutants in a coherent way. No party was able to propose a test that would allow the agency to stop short of an absolute level of stringency, and yet none of the parties advocated setting the NAAQS at zero, and EPA showed "no inclination to adopt" such a strategy.
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Because the agency cannot acknowledge any factor other than health in its analysis, but health alone cannot provide a complete answer to the regulatory question that it faces, it must engage in an unacknowledged consideration of non-statutory factors to arrive at a final outcome. There is, therefore, a necessary gap between the actual decisionmaking process and the reasons that the agency may give for its final decision. The unacknowledged consideration of a factor such as cost has obvious negative consequences for the transparency, accountability, and soundness of agency decisionmaking.
III. Inadequacy Paradox
Examining the RIAs accompanying the most recent NAAQS for lead, nitrogen oxide, sulfur dioxide, particulate matter, and ozone for each of the regulated pollutants leads to a striking conclusion, which we dub the inadequacy paradox. It turns out that, despite common conceptions, if the standards had been set according to cost-benefit analysis, they would have been more stringent in all five cases. We present below two examples: the 2008 lead standard and the recent 2015 ozone proposal.
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In the regulatory impact analysis of the 2008 lead standard, the agency examined, in addition to the final standard of 0.15 µg/m 3 , both a more stringent level of 0.10 µg/m 3 and a less stringent alternative of 0.40 µg/m 3 . The estimates of costs and benefits varied greatly. Two factors drove this variation. First, the discount rate had a large effect on the value assigned to IQ gains from the new standard. For example, as Table 1 on the next page shows, using a 3% discount rate, the yearly benefits of the final standard were found to range between $3,700 million and $6,900 million; using a 7% discount rate, the benefits were estimated to be between $650 million and $2,600 million per year. The second factor was the methodology used by EPA to extrapolate the costs of emissions reductions where no existing technology was available to meet the standard. One method resulted in a relatively low estimate of between $150 million and $170 million for the final standard. 40 A second method, based on an average cost per microgram of air quality improvement at seven monitor areas, resulted in a substantially higher estimate of $2,800 million to $3,200 million. 41 Analyzing the net benefits reveals the following results. For the 7% discount rate, the less stringent alternative of 0.4 µg/m 3 has higher net benefits: $539 million compared to $(-60) million for the final standard, or ($-205) million for the more stringent alternative of 0.1 µg/m 3 . In contrast, for the 3% discount rate, increasing the stringency of the standard also increases the net benefits. The net benefits of the less stringent alternative are $2,660 million, as compared to net benefits of $3,825 million for the final standard and $4,855 million for the more stringent alternative.
And, likewise, when looking at the midrange of the 3% and 7% scenarios, the more stringent alternative yielding $2,325 in net benefits dominates both the final standard and the less stringent alternative, which yield $1,883 million and $1,600 million in net benefits, respectively.
40. See U.S. EPA, Regulatory Impact Analysis for the Proposed Revisions to the National Ambient Air Quality Standards for Lead, Table ES -2 at ES-11 (Oct. 2008) ; id. at 6-15 to 6-16 (describing costcurve approach). 41. Id. at 6-18 to 6-20.
As Table 2 shows, for its recent ozone standard, the agency evaluated both its final standard of 70 ppb as well as a more stringent alternatives of 65 ppb. 42 The agency broke out California from the rest of the nation, based on the longer expected time frame of emissions reductions in that state, which creates the potential for double counting (both costs and benefits) if California air quality improves based on other regulatory programs. 43 We similarly break out California, and, as the agency did, treat the state separately. 44 EPA calculates the estimated effects of the rule in 2015. Costs are discounted at 7% and in EPA's primary report benefits are discounted at the same rate. Although the agency also calculates benefits at the 3% rate (which increases the net benefits of the proposal) we likewise focus on the 7% discount rate. As with the lead standard, we take the midpoints of the range of benefits to calculate the net benefits of the final standard and the alternative.
Based on the agency's analysis, a more stringent standard would be justified. Examining the nationwide estimates, the 70ppb standard generates between $2.9 billion and $5.9 billion in benefits, while the 65ppb alternative increase the net benefits to the range of $15 billion to $30 billion. These increased benefits are not free, costing approximately $18 billion, but nevertheless, using the midpoint of the benefits estimate, the more stringent standard delivers $3.5 billion more in net benefits. Looking to California, the net benefits of the more stringent standard would have been roughly double the final standard. At least for several of the NAAQS, the most straightforward explanation of the fact that the agency has adopted inefficiently weak standards is that ancillary benefits are not taken into account in the criteria documents used to establish allowable pollution levels. 45 For several of the NAAQS, there are important categories of co-benefits because reductions in one type of pollutant leads to reductions in other pollutants. For example, in the ozone NAAQS, EPA estimates that between 66 and 71 percent of the total health benefits arises from reductions in particulate matter that will come about from the rule, rather than direct ozone benefits. 46 If the ancillary effects of more stringent regulation are systematically more likely to be positive rather than negative, there would be a bias toward overly weak health-based standards, which do not account for ancillary effects, compared to cost-benefit analysis, which does.
EPA's approach seems to run counter to OMB's Circular A-4. Adopted in 2003, when John Graham was the OIRA Administrator, it requires agencies to take into account both countervailing risks and ancillary benefits in performing cost-benefit analyses that accompany "significant" regulations. But neither OMB nor any other government actor extended the logic of Circular A-4 to EPA's criteria documents, perhaps due to the common view that American Trucking prohibits all cost considerations when setting the NAAQS.
Uncertainty aversion provides another possible explanation for why the NAAQS are suboptimally lax. In setting the NAAQS, EPA purportedly relies only on information about the health consequences of pollution. But even though it is not allowed to explicitly consider costs that the NAAQS would impose on regulated industry, the agency nonetheless worries about imposing excessive costs. For example, in setting the NAAQS for lead in 1977, EPA acknowledged that certain types of facilities might be "severely strained both technically and economically in achieving emission reductions that may be required in implementing the proposed air quality standard." 47 In selecting the non-air contribution, it rejected a choice on the high part of the range, noting that it would produce an "exceptionally stringent standard," 48 which presumably would be a bad thing only if it was too costly. More generally, as George Eads pointed out, the agency cannot afford to ignore the "enormous potential economic consequences" of its standards.
IV. Toward a New Approach
Health-based standards are likely to be a persistent feature of U.S. environmental law, particularly given the current congressional paralysis. But EPA does not need to continue promulgating NAAQS in a way that results in levels of protection that are less stringent than those that would result from the application of cost-benefit analysis. We argue, instead, that EPA has the discretion to use cost-benefit analysis as a regulatory floor, and that it should exercise this discretion.
At first glance, this approach might appear to be precluded by the Supreme Court's decision in American Trucking. This case, however, was litigated in a context in which all the parties on both sides argued that the application of cost-benefit analysis would result in less stringent standards and in which the Court accepted this characterization. No industrial group or trade association argued that cost-benefit analysis should be prohibited, and no environmental group argued it should be allowed. These groups would not have taken their respective positions had they not believed that cost-benefit analysis would lead to less stringent levels of regulation. Moreover, the Court itself assumed that the consideration of costs would lead to less stringent standards. Justice Scalia's majority opinion notes that the "cost of implementation . . . is so full of potential for canceling the conclusions drawn from direct health effects that it would surely have been expressly mentioned in § § 108 and 109 had Congress meant it to be considered."
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As a result of the way in which the arguments were presented to the Court and the way in which the Court dealt with these arguments, the holding of American Trucking should be characterized as precluding the consideration of costs only in instances when doing so would lead to less stringent standards than the ones determined solely through reliance on public health considerations. The holding should not be extended to the opposite situation, which is the focus of this Article, in which the consideration of costs would lead to more stringent standards. With respect to this situation, the statute should be characterized as being silent. Typically, in the case of statutory silence, an agency's interpretation of the statute that Congress has empowered it to administer is entitled to Chevron deference. 50 Under Executive Order 12,866, administrative agencies are required to justify regulatory decisions through the application of cost-benefit analysis except where such consideration is "prohibited by law." 51 Under the interpretation of American Trucking that this Article advocates, EPA would be required to first determine, as currently, what NAAQS is appropriate on the basis of public health considerations alone. Next it would look at the cost-bene-fit analysis, which is already prepared in the RIAs during the regulatory proceedings. 52 It would then pick the more stringent of the standards justified by heath-based inquiry and cost-benefit analysis, respectively. In the former case, EPA would not modify its health-based approach, pursuant to the American Trucking holding. But in the latter case, it would be required by the Executive Order to make the standard more stringent. This approach would likely lead to more stringent NAAQS for all pollutants currently regulated under the program.
V. Conclusion
In this Article, we have shown that the centerpiece of the Clean Air Act-the National Ambient Air Quality Standard program-exhibits two serious pathologies. The first is the stopping point problem. In setting such standards, EPA cannot provide a coherent explanation for why it did not pick a more stringent alternative, given that public health considerations are the only legally cognizable factors that it can take into account under the current interpretation of the law. This problem, which is most clear in 52 . See supra note 4. the case of non-threshold pollutants, manifests itself for threshold pollutants as well.
Moreover, a widely held assumption that we debunk in this Article had been that health-based standards like the NAAQS would lead to more stringent standards than would the application of cost-benefit analysis. We show that, for the NAAQS, the reality has generally been the opposite, giving rise to the inadequacy paradox.
The universally accepted consensus is that the Supreme Court's decision in American Trucking stands in the way of a solution, even a partial solution, to these problems by precluding the consideration of costs in setting the NAAQS. We argue, in contrast, the a proper understanding of this decision would permit the use of cost-benefit analysis when it would lead to more stringent standards than those derived from health-based considerations alone. This one-way ratchet solves the inadequacy paradox. As a result, the NAAQS would never be less stringent than the welfare maximizing standards. In addition, because costbenefit analysis would be the operative standard for many (if not all) of the NAAQS, the scope of the stopping point problem would be greatly reduced, even if it remained a background conceptual concern.
